(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




iiiiii 



(19) World Intellectual Property Organization 
Internationa] Bureau 

(43) International Publication Date (10) International Publication Number 

10 May 2002 (10.05.2002) PC T WO 02/35956 A2 



(51) International Patent Classification 7 : A44B 18/00 

(21) International Application Number: PCT/US01/45634 

(22) International Filing Date: 31 October 2001 (31.10.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/705,512 3 November 2000 (03.1 1.2000) US 

(71) Applicant: KIMBERLY-CLARK WORLDWIDE, 
INC. [US/US]; 401 North Lake Streel, Neenah, Wl 54956 
(US). 

(72) Inventors: MARTIN, Timothy, R.; 13095 Bethany Road, 
Alpharetta, Georgia 30004 (US). NEEB, Alexander, J.; 
4835 Jones Bridge Woods Drive, Alpharetta, GA 30022 
(US). SCHMIDT, Richard, X; 285 Spring Ridge Trace, 
Roswell, GA 30076 (US). 

(74) Agents: RAUCH, Melanie, I. et al.; Pauley Petersen 
Kinne & Fejer, Suite 365, 2800 West Higgins Road, 
Hoffman Estates, IL 60195 (US). 

(81) Designated States (national)', AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA T CH, CN, CO, CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, 
ZA, ZW. 



(84) Designated States (regional)'. ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Declarations under Rule 4.17: 

— as to applicant s entitlement to apply for and be granted a 
patent (Rule 4. 1 7(H)) for all designations 

— as to the applicant s entitlement to claim the priority of the 
earlier application (Rule 4. J 7 (Hi)) for all designations 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: HOOK AND LOOP FASTENER HAVING AN INCREASED COEFFICIENT OF FRICTION 



< 

in 

o\ 

o 



20 




28 



22. 



T 

32 



T 

24 



(57) Abstract: A hook and loop fastener having an increased coefficient of friction compared to conventional nonwoven hook and 
loop systems. The increased coefficient of friction strengthens engagement between a hook component and a loop component, both 
when the hooks and loops are engaged, and even when the hooks and loops are not engaged but merely in contact with one another. 
The coefficient of friction can be increased by adding tackificrs in the hook forming process and/or in the loop forming process, or by 
extruding multi-component fibers using a fiber type tat enhances strength and a fiber tat has less strength but has a higher coefficient 
of friction, or by using fibers of various cross- sectional shapes, or by processing surface bloom additives into the hook and/or loop 
structures. 
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HOOK AND LOOP FASTENER HAVING 
AN INCREASED COEFFICIENT OF FRICTION 

BACKGROUND OF THE INVENTION 

This invention is directed to a hook and loop fastener. A number of fastening 
systems, such as diaper fastening systems, incorporate a hook and loop system for easy 
fastening and release, The hook component typically includes a flat plastic sheet laminate 
with a number of protruding hooks that engage (i.e., mesh or interlock) with a number of 
loops protruding from a corresponding loop component. While many of the individual 
hooks engage with individual loops, many of the individual hooks and the individual loops 
are merely in contact with one another with no engagement between them. These non- 
engaged hooks and loops neither help nor hinder overall fastening strength between the hook 
component and the loop component. 

There is a need or desire for a hook and loop fastener wherein all or most of 
the individual hooks and loops (including those which touch but are not engaged) contribute 
to the fastening strength between the hook component and the loop component. 

SUMMARY OF THE INVENTION 

The present invention is directed to a hook and loop fastener whose 
components have an increased coefficient of friction compared to conventional nonwoven 
hook and loop fasteners. By increasing the coefficient of friction, the fastening performance 
of the hook and loop fastener is increased by increasing the forces required to separate both 
engaged and contacting (but not engaged) hooks and loops. Essentially, the hook fastener 
and the loop fastener remain engaged or in contact for a longer period of time than 
conventional hook and loop fasteners due to the increased coefficient of friction which 
requires a greater force of separation. 

In one embodiment of the invention, the coefficient of friction can be 
increased by adding a tackifier to the hook and/or loop components, for instance, in the hook 
forming process and/or the loop forming process. In another embodiment, a friction 
modifier can be painted onto the surface of hooks and/or loops already formed. In another 
embodiment of the invention, multi-component fibers can be extruded to form a loop 
component. The multi-component fibers can include a fiber type that enhances strength and 
a fiber type that has less strength but has a higher coefficient of friction. In yet another 
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embodiment of the invention, multi-shaped, multi-lobal, or irregular-shaped fibers are used 
to increase the total friction by increasing the contact surface area and providing edges. In 
still another embodiment of the invention, surface bloom additives can be processed into the 
hook and/or loop structures in such a way as to increase the coefficient of friction of the 
5 fastener after blooming is complete. 

Any of these improvements to the hook and loop fastener, or a combination 
of these improvements, result in a hook and loop fastener having increased friction between 
the hooks and loops, such that the individual hooks and loops facilitate engagement between 
the hook component and the loop component, even between non-engaged hooks and loops 
10 in contact with one another. 

With the foregoing in mind, it is a feature and advantage of the invention to 
provide a hook and loop fastener having increased friction between the hooks and loops. . 
BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a front view of a hook component and a loop component engaged 
15 with one another; 

Fig. 2 is a side view of a hook component having a tackifier on the hooks; 
Fig. 3 is a side view of a loop component having a tackifier on the loops; 
Fig. 4 is a side view of a loop component having loops made of multi- 

s 

component fibers; 

20 Fig. 5 is a side view of an individual loop made of multi-shaped fibers; and 

Fig. 6 is cross-sectional view of a loop made of multi-shaped fibers, taken 
along line 6-6 in Fig. 5. 

DEFINITIONS 

Within the context of this specification, each term or phrase below will 
25 include the following meaning or meanings. 

"Bicomponent fibers" refer to fibers which have been formed from at least 
two polymers extruded from separate extruders but spun together to form one fiber. 

"Friction" refers to a force that resists relative motion between two bodies in 
contact. The term "coefficient of friction" refers to the ratio of the magnitude of the force 
30 of friction to the magnitude of the normal force applied to an object being moved along a 
surface. An increased coefficient of friction enables two bodies to stay in contact more 



WO 02/35956 



PCT/US01/45634 



easily than a lower coefficient of friction, thus, it is more difficult to separate two bodies 
having an increased coefficient of friction than it is to separate two bodies having a lower 
coefficient of friction. 

"Medical garment" includes medical (i.e., protective and/or surgical) gowns, 
caps, gloves, drapes, face masks, blood pressure cuffs, bandages and the like. 

"Peel force" refers to a force that tends to pull two adjoining bodies away 
from one another in opposite directions generally perpendicular to a plane in which the 
bodies are joined. Peel force may also be referred to as "fastening strength." 

"Polymers" include, but are not limited to, homopolymers, copolymers, such 
as for example, block, graft, random and alternating copolymers, terpolymers, etc. and 
blends and modifications thereof. Furthermore, unless otherwise specifically limited, the 
term "polymer" shall include all possible geometrical configurations of the material. These 
configurations include, but are not limited to isotactic, syndiotactic and atactic symmetries. 

"Releasably attached," "releasably engaged" and variations thereof refer to 
two elements being connected or connectable such that the elements tend to remain 
connected absent a separation force applied to one or both of the elements, and the elements 
being capable of separation without substantial permanent deformation or rupture. The 
required separation force is typically beyond that encountered while wearing the absorbent 
garment. 

"Shear force" refers to a force that tends to produce an opposite but parallel 
sliding motion between two bodies' planes. 

"Surface bloom" refers to a process wherein a substance is added to a material 
and migrates from one region of the material to another region, particulaiy to a surface 
region. The term "surface bloom additive" refers to the substance that migrates between 
regions in the material. 

'Tackifier" refers to a resin having a slightly adhesive, sticky or gummy feel. 
Tackifiers can be used to coat solid materials to create a tacky surface on the solid. 
Alternatively, tackifiers can be blended with other polymers to create a material having a 
tacky surface. The resulting tacky surface creates greater friction between the coated solid 
or blended material and virtually any other surface, compared to the friction between the 
uncoated solid or unblended polymers and other surfaces. 
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"Thermoplastic" describes a material that softens when exposed to heat and 
which substantially returns to a nonsoftened condition when cooled to room temperature. 

These terms may be defined with additional language in the remaining 

portions of the specification. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

The present invention is directed to a hook and loop fastener having increased 
friction between the hooks and loops, compared to conventional nonwoven hook and loop 
fasteners. Each of the embodiments of the invention result in an increased coefficient of 
friction between a hook component and a loop component,, and/or an increased area of 
contact between the hooks and loops. 

This hook and loop fastener is particularly suitable for use in fastening 
systems on disposable absorbent articles. Examples of such suitable articles include diapers, 
training pants, feminine hygiene products, incontinence products, other personal care or 
health care garments, including medical garments, or the like. 

As shown in Fig. 1, a fastening system 20 including a hook component 22 and 
a loop component 24 can be brought together to be releasably attached, or releasably 
engaged, to one another. The hook component 22 has a number of individual hooks 26 
protruding generally perpendicularly from a hook backing material 28. Similarly, the loop 
. component 24. has a number of individual loops 30 protruding generally perpendicularly 
from a loop backing material 33. The individual hooks 26 and the individual loops 30, when 
brought into contact with one another, engage with one another, with the hooks 26 latching 
onto the loops 30, until forcibly separated, thereby pulling the hooks 26 out of the loops 30. 

As illustrated in Fig. 1, not every hook 26 and every loop 30 engages with a 
corresponding loop 30 or hook 26. Typically, enough hooks 26 and loops 30 engage with 
one another to maintain fastening between the hook component 22 and the loop 
component 24. By increasing the coefficient of friction and/or total friction within the hook 
and loop fastener 20, between the hooks 26 and loops 30, peel and shear forces within the 
fastener 20 are increased, thereby requiring greater peel and shear forces acting on the 
fastener 20 to separate the hook component 22 from the loop component 24. With an 
increased coefficient of friction, even non-engaged hooks 26 and loops 30 in contact with 
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one another provide a degree of peel force and shear force, and may contribute to the 
fastening strength as well. 

In one embodiment, shown in Fig. 2, the hooks 26 on the hook component 22 
are at least partially coated with a .tackifier 34. The tackifier 34 can either be applied to the 

5 surfaces of the hooks 26 or can be blended with the hook material during the hook forming 
process, whereupon some of the tackifier 34 will be present at the hook surfaces or migrate 
to the hook surfaces. The tackifier 34 gives the hooks 26 a slightly adhesive, sticky or 
gummy feel. Thus, when the hooks 26 come in contact with the loops 30, the friction 
between the hook component 22 and the loop component 24 is increased, thereby increasing 

10 the amount of shear force and/or peel force necessary to separate the hook component 22 
from the loop component 24. The peel force is increased by the added friction because, as 
shown in Fig. 1, the individual hooks 26 and individual loops 30 are positioned so as to 
shear one another when the hook component 22 and loop component 24 are peeled apart. 

In another embodiment, shown in Fig. 3, the loops 30 on the loop 

1 5 component 24 are at least partially coated with a tackifier 34. The tackifier 34 can either be 
used to coat the loops 30 or can be added to the loop material during the loop forming 
process. Similar to the previous embodiment, the tackifier 34 gives the loops 30 a slightly 
adhesive, sticky or gummy feel, thereby increasing the friction between the hook 
component 22 and the loop component 24. Both the hook component 22 and the loop 

20 component 24 can include tackifiers 34 on the hooks 26 and loops 30, or merely just the 
hook component 22 or just the loop component 24 may include the tackifier 34. 

The tackifier 34 can include any suitable resin that lends tackiness, or slight 
. stickiness, to the hook component 22 and/or loop component 24. Examples of suitable 
resins include polyethylene elastomers, syndiotactic polypropylene, polybutylene, blends of 

25 rubber and polypropylene, styrene block copolymers, or combinations thereof. One example 
of a suitable resin is REGALREZ®, manufactured by Hercules Corporation, Wilmington, 
Delaware. The tackifier 34 may be a material which can be painted, spray-coated or 
otherwise externally applied to the hooks 26 and loops 30, or a material which can be 
internally applied by blending with the hook and/or loop polymer(s). 

30 In another embodiment of the invention, shown in Fig. 4, the coefficient of 

friction of a nonwoven loop component 24 is increased by using extruded multi- 
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component 36, 38 fibers 39 to make individual loops 30 protruding from the loop backing 32. 
A combination of fiber components suitably includes a first fiber component 36 that 
enhances strength, such as a thermoplastic polymer selected from polyamides, polyesters, 
polyolefins (e.g. polypropylene or polyethylene) or another suitable material. A second 
suitable fiber component 38 has less strength than the first fiber component 36, but has a 
higher coefficient of friction. Suitable examples of the second fiber component 38 include 
any of the same types of fibers suitable for the first fiber component 36, as long as the type 
of fiber selected for use as the first fiber component 36 is not the same as the type of fiber 
selected for use as the second fiber component 38. 

Bicomponent fibers can also be used. The configuration of bicomponent 
fibers may be, for example, a "sheath-core" arrangement, wherein one polymer is surrounded 
by another. In particular, the first fiber component 36, the strength component, can be used 
as the core and the second fiber component 38, the friction component, can be used as the 
sheath. Other bicomponent arrangments include a "side-by-side" arrangement, or an 
"islands-in-the-sea" arrangement, both of which are known in the art. 

In yet another embodiment of the invention, shown in Figs. 5 and 6, multi- 
shaped or irregular-shaped fibers 40 are used in the loop component 24 to increase the 
coefficient of friction by affecting the surface area and the edge effect on the loops 30. More 
specifically, Fig. 6 shows the cross-section of the loop 30 in Fig. 5. The loop 30 in this 
embodiment has a non-smooth outer surface 42, which creates a higher coefficient of friction 
compared to a loop having a smooth outer surface. By having a non-smooth outer surface 42, 
the surface area of the outer surface is increased and a number of edges are created about the 
outer surface. These edges increase the amount of friction between the loop 30 and a 
corresponding hook 26, either while engaged or merely in contact with one another, by 
creating a claw-like effect by which the edges of the loop 30 can dig into the hook 26. For 
example, each of the fibers 40 in the loop 30 can have a unique and/or irregular shape, or at 
least two different types of fiber shapes can be included in the loop 30, suitably at least three 
different types of fiber shapes can be included in the loop. The fiber shapes, determined by 
the cross-sectional shapes of the fibers 42, can be elliptical, three-sided, four-sided, or 
generally any other shape, either geometrical or irregular. 
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In still another embodiment of the invention, surfactant blooming technology 
can be used to process a surface bloom additive into fibers of the hook and/or loop structures 
in such a way as to increase the coefficient of friction of the fastener 20 after blooming is 
complete. Surfactant blooming technology is taught, for example, in U.S. Patent No. 
5 6,043,168 issued to Colman, et al., hereby incorporated by reference. More particularly, the 

surfactant blooming process can be carried out by using a treatment system of at least one 
internal surface bloom additive and/or at least one topical surface additive. The internal 
surface bloom additive is blended with the hook and/or loop material during the hook and/or 
loop forming process. The internal surface bloom additive is a substance that remains 

10 amorphous in the fibers, such as syndiotactic polypropylene or polybutylene, for example. 

In carrying out the blooming process, the internal surface bloom additive is added to a 
polyolefin resin, which is then spun into the fibers of the hook and/or loop material. 

The topical surface additive is applied to the surfaces of the hooks and/or 
loops, and can include any of the same substances as the internal surface bloom additive. 

15 In each of the embodiments, the individual loops 30 of the loop 

component 24 can be needled, stitched or otherwise projected through the loop backing 
material 32, which can suitably be made from a nonwoven material. In addition to the 
processing improvements disclosed herein, the individual loops 30 can suitably be made 
from a fibrous nonwoven web such as a spunbond nonwoven web, or a staple fiber carded 

20 web. Alternatively, the individual loops 30 can be made of yarn or tow. Once the loops 30 

have been formed, fibers forming the loops can be anchored in place by bonding the fibers 
to the loop backing material 32 with heat andVor adhesives or any other suitable means. 

The loops 30 are not necessarily of a uniform height, but preferably have a ■ 
height in a range of from about 0.00254 cm to about 0.19 cm, or from about 0.0381 cm to 

25 about 0.0762 cm. The loop backing 32 generally has a thickness in a range of between about 

0.025 millimeter (mm) and about 5 mm, suitably between about 0.4 mm and about 2 mm. 
The density of the loops 30 on the loop backing 32 is largely dependent on the type of 
material used, and can range from about 16 to about 620 loops per square centimeter, or from 
about 124 to about 388 loops per square centimeter, or from about 155 to about 310 loops 

30 per square centimeter. 
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In each of the embodiments, the individual hooks 26 of the hook 
component 22 typically have a base portion that extends roughly perpendicularly from the 
hook backing 28 and a free end extending from the base portion that is curved or angled to 
enable engagement with a corresponding loop 30 on the loop component 24. Virtually any 
hook shape can be used with this invention. For example, the individual hooks 26 can have 
J-shaped free ends or flat free ends. The hooks 26 are typically co-formed with the hook 
backing material 28. A co-extrusion process can be employed to form the individual 
hooks 26 and the backing material 28 from various polymers in the same process. 

Suitable hook components 22 generally have between about 16 and about 
620 hooks per square centimeter, or between about 124 and about 388 hooks per square 
centimeter, or between about 155 and about 310 hooks per square centimeter. The hooks 26 
suitably have a height of from about 0.00254 centimeter (cm) to about 0.19 cm, or from 
about 0.0381 cm to about 0.0762 cm. In addition to the processing improvements disclosed 
herein, the hooks 26 are suitably molded or extruded from a thermoplastic polymer selected 
from polyamides, polyesters, polyolefins (e.g. polypropylene or polyethylene) or another 
suitable material that contributes strength and/or friction to the fastening system 20. 
Likewise, the hook backing material 28 can be made of any of these or any other suitable 
materials. The hook backing material 28 generally has a thickness in a range of between 
about 0.5 millimeter (mm) and about 5 mm, suitably in a range of between about 0.8 mm 
and 3 mm, with a basis weight in a range of from about 20 grams per square meter to about 
70 grams per square meter. 

A fastening system 20 having an increased coefficient of friction results from 
any of the disclosed embodiments, or a combination of the disclosed embodiments. The 
fastening system 20 of the invention suitably has a kinetic coefficient of friction at least 25% 
greater than the same fastening system without any coefficient of friction modifiers. More 
suitably, the kinetic coefficient of friction with the friction modifiers is between about 25% 
and about 50% greater than the same fastening system without any coefficient of friction 
modifiers, as shown in the example below. 
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EXAMPLE 

In this example, a piece of spunbond polypropylene was used as a control 
and the kinetic coefficient of friction of the control was compared to the kinetic coefficient 
of friction of six samples each including a coefficient of friction modifier. The results are 
5 shown in Table 1. The average increase in kinetic coefficient of friction in the samples 

having a coefficient of friction modifier was 42%. The kinetic coefficient of friction was 

i 

measured using the test procedure described below. 



Table 1: Comparison of Kinetic Coefficients of Friction 



Sample 


Peak 
Load 
(grams) 


Kinetic 
Coefficient 
of Friction 


Increase in Kinetic 
Coefficient of Friction 
Compared to Control 


100% polypropylene 
(control) 


74 


0.26 




0.6 osy, 40% polypropylene, 
60% metallocene 
polyethylene 


80 


0.38 


46% 


0.6 osy, 55% polypropylene, 
45% metallocene 
polyethylene 


87 


0.38 


46% 


0.6 osy, 70% polypropylene, 
30% ARNITEL® EM400* 


82 


0.34 


31% 


1.0 osy, 40% polypropylene, 
60% metallocene 
polyethylene 


84 


0.34 


31% 


1.0 osy, 55% polypropylene, 
45% metallocene 
polyethylene 


83 


035 


35% 


1.0 osy, 70% polypropylene, 
30% AKNITEL® EM400* 


96 


0.41 


58% 



* a copolyester elastomer available from DSM Engineering Plastics of Evansville, Indiana 



30 
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STANDARD TEST METHOD FOR KINETIC COEFFICIENTS OF FRICTION OF 
PLASTIC FILM AND SHEETING, ASTM D-l 894-78 

This test method covers determination of the coefficient of sliding friction of 
5 plastic film and sheeting when sliding over itself or other substances at specified test 
conditions. 

Apparatus used to carry out the test method includes a sled made of a metal 
block 63.5 mm (2-. 5 inches) square by approximately 6 mm (0.25 inch) thick with a suitable 
eye screw fastened in one end. In addition, a polished plastic, wood, or metal sheet, 

10 approximately 150 by 300 by 1 mm (6 by 12 by 0.040 inch) is used as a plane. A smooth, 
flat piece of glass may cover the upper surface of the plane, thereby providing a smooth 
support for the specimen. Other materials include scissors or a cutter suitable for cutting 
specimens to the desired dimensions, adhesive tape such as cellophane or pressure-sensitive 
tape, and double-faced adhesive tape. Additional materials include a nylon monofilament, 

15 having a 0.33 ± 0.05 mm (0.013 ± 0.002 inch) diameter and capable of supporting a 3.6 kg 

(8 pound) load, low-friction pulleys such as a phenolic type pulley mounted in hardened 
steel cone bearings on a metal fork, or a ball-bearing type pulley may be used, and a force- 
measuring device capable of measuring the frictional force to ± 5% of its value, for example 
a spring gage, a universal testing machine or a strain gage may be used. Other equipment 

20 includes a supporting base. A smooth wood or metal base approximately 200 by 380 mm 

(8 by 15 inches) is necessary to support the plane. The supporting base may be a simple 
rectangular box. A driving or pulling device for the sled or plane is also needed. The plane 
may be pulled by a driven pair of rubber-coated rolls not less than 200 mm (8 inches) long, 
capable of maintaining a uniform surface speed of 150 ± 30 mm/min (0.5 ±0.1 fl/min) by 

25 . the crosshead of a universal testing machine, or a worm drive driven with a synchronous 
motor. A constant-speed chain drive system can also be used. A power-operated source 
may be used for pulling the sled over the horizontally-mounted specimen at a uniform speed 
of 150 ± 30 mm/min (0.5 ± 0.1 ft/min). 

The test specimen that is to be attached to the plane should be cut 

30 approximately 250 mm (10 inches) in the machine direction and 130 mm (5 inches) in the 
transverse direction when such extrusion directions exist and are identifiable. A film 
specimen, having a nominal thickness of not greater than 0.254 mm, should be cut 

10 
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approximately 120 mm (4.5 inches) square. A sheeting specimen, greater than 0.254 mm 
nominal thickness, should be cut 63.5 mm (2.5 inches) square. 

The test method is carried out by taping the 250 by 130 mm (10 by 5 inch) 
film or sheet specimen to a plane with the machine direction of the specimen in the 250-mm 
5 direction. Smooth the film specimen to eliminate wrinkles if necessary, taking care not to 

alter the specimen surface through finger oils, etc. For film specimens, tape the edges of the 
120 mm (4.5 inch) square film specimen to the back of the sled, using adhesive tape and 
pulling the specimen tight to eliminate wrinkles without stretching it. For sheet specimens, 
tape the 63.5 mm (2.5 inch) square sheet specimen or second substrate to the sled face with 

1 0 double-faced tape. Keep the machine direction of the specimen parallel to the length of the 
sled (where such direction exists and is identifiable). 

Next, attach the specimen-covered sled through its eye screw to the nylon 
filament. If a universal testing machine is used, pass the filament through the pulley(s) and 
upward to the bottom of the load-sensing device and attach securely. If a spring gage is used, 

1 5 securely attach the filament to it. The nylon filament shall be of sufficient length to allow 
maximum sled or plane travel. With some slack in the nylon filament, lightly place the sled 
in position on the horizontal plane. The positioning of the sled shall be such that the length 
of the sled, the adjacent length of nylon filament, and the long dimension (machine 
direction) of the plane-mounted specimen are parallel. 

20 Start the driving mechanism (which has been adjusted previously to provide 

a speed of 150 ± 30 mm/min (0.5 ± 0.1 ft/min)). As a result of the frictional force between 
the contacting surfaces, no immediate relative motion may take place between the sled 
and the moving plane until the pull on the sled is equal to, or exceeds the static frictional 
force acting at the contact surfaces. Record the visual average reading during a run of 

25 approximately 130 mm (5 inches) while the surfaces are sliding uniformly over one another. 

This is equivalent to the kinetic force required to sustain motion between the surfaces and 
normally is lower than the static force required to initiate motion. After the sled has traveled 
over 130 mm (5 inches) stop the apparatus and return to the starting position. 

If a strain gage and load-displacement recorder are used, either draw the best 

30 straight line midway between the maximum points and minimum points shown on the chart 
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while the sled was in motion, or obtain the average load by integration of the recorder trace. 
The mean load is the kinetic friction force required to sustain motion on the sled. 

Remove the film or sheeting specimen from the sled and the horizontal plane. 
The apparatus is now ready for the next set of specimens. A new set of specimens shall be 
5 used for each run. 

Calculate the kinetic coefficient of friction, u k , as follows: 

where: 

A* = average scale reading obtained during uniform sliding of the film surfaces, and 
10 B = sled weight. 

It will be appreciated that details of the foregoing embodiments, given for 
purposes of illustration, are not to be construed as limiting the scope of this invention. 
Although only a few exemplary embodiments of this invention have been described in detail 

1 5 above, those skilled in the art will readily appreciate that many modifications are possible in 

the exemplary embodiments without materially departing from the novel teachings and 
. advantages of this invention. Accordingly, all such modifications are intended to be 
included within the scope of this invention, which is defined in the following claims and all 
equivalents thereto. Further, it is recognized that many embodiments may be conceived that 

20 do not achieve all of the advantages of some embodiments, particularly of the preferred 

embodiments, yet the absence of a particular advantage shall not be construed to necessarily 
mean that such an embodiment is outside the scope of the present invention. 
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WE CLAIM: 

1 . A hook and loop fastener comprising a hook component and a loop 

component; 

the loop component including a loop backing and a plurality of loops 
protruding from it; and 

the hook component including a hook backing, a plurality of hooks 
protruding from it, and a coefficient of friction modifier. 

2. The hook and loop fastener of Claim 1, wherein the hook and loop 
fastener has a kinetic coefficient of friction at least 25% greater than the same type of hook 
and loop fastener without the coefficient of friction modifier. 

3. The hook and loop fastener of Claim 1, wherein the hook and loop 
fastener has a kinetic coefficient of friction between about 25% and about 50% greater than 
the same type of hook and loop fastener without the coefficient of friction modifier. 

4. The hook and loop fastener of Claim 1, wherein the coefficient of 
friction modifier comprises a tackifier. 

5. The hook and loop fastener of Claim 4, wherein the tackifier at least 
partially coats the plurality of hooks. 

6. The hook and loop fastener of Claim 4, wherein the plurality of 
hooks comprises the tackifier. 

7. The hook and loop fastener of Claim 4, wherein the tackifier 
comprises a resin selected from the group consisting of polyethylene elastomers, syndiotactic 
polypropylene, polybutylene, blends of rubber and polypropylene, styrene block copolymers, 
and combinations thereof. 
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8. The hook and loop fastener of Claim 1, wherein the coefficient of 
friction modifier comprises a surface bloom additive. 

9. The hook and loop fastener of Claim 8, wherein at least some of the 
plurality of hooks are treated with the surface bloom additive. 

10. The hook and loop fastener of Claim 8, wherein the surface bloom 
additive comprises an internal surface bloom additive. 

11. The hook and loop fastener of Claim 8, wherein the surface bloom 
additive comprises a topical surface additive. 

12. A hook and loop fastener comprising a hook component and a loop 

component; 

the hook component including a hook backing and a plurality of hooks 
protruding from it; and 

the loop component including a loop backing, a plurality of loops protruding 
from it, and a coefficient of friction modifier. 

13. The hook and loop fastener of Claim 12, wherein the hook and loop 
fastener has a kinetic coefficient of friction at least 25% greater than the same type of hook 
and loop fastener without the coefficient of friction modifier. 

14. The hook and loop fastener of Claim 12, wherein the hook and loop 
fastener has a kinetic coefficient of friction between about 25% and about 50% greater than 
the same type of hook and loop fastener without the coefficient of friction modifier. 

15. The hook and loop fastener of Claim 12, wherein the coefficient of 
friction modifier comprises a tackifier. 
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16. The hook and loop fastener of Claim 15, wherein the tackifier at least 
partially coats the plurality of loops. 

17. The hook and loop fastener of Claim 15, wherein the plurality of 
loops comprises the tackifier. 

18. The hook and loop fastener of Claim 15, wherein the tackifier 
comprises a resin selected from the group consisting of polyethylene elastomers, syndiotactic 
polypropylene, polybutylene, blends of rubber and polypropylene, styrene block copolymers, 
and combinations thereof. 

19. The hook and loop fastener of Claim 12, wherein the coefficient of 
friction modifier comprises a bi-component fiber. 

20. The hook and loop fastener of Claim 19, wherein the bi-component 
fiber comprises a first fiber component that enhances loop strength and a second fiber 
component that enhances a coefficient of friction of the hook and loop fastener. 

21. The hook and loop fastener of Claim 20, wherein the first fiber 
component comprises a thermoplastic polymer selected from the group consisting of 
polyamides, polyesters, and polyolefins. 

22. The hook and loop fastener of Claim 20, wherein the second fiber 
component comprises a thermoplastic polymer selected from the group consisting of 
polyamides, polyesters, and polyolefins. 

23. The hook and loop fastener of Claim 12, wherein the coefficient of 
friction modifier comprises a multi-component fiber. 
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24. The hook and loop fastener of Claim 23, wherein the multi-component 
fiber comprises a first fiber component that enhances loop strength and a second fiber 
component that enhances a coefficient of friction of the hook and loop fastener. 

25. The hook and loop fastener of Claim 24, wherein the first fiber 
component comprises a thermoplastic polymer selected from the group consisting of 
polyamides, polyesters, and polyolefins. 

26. The hook and loop fastener of Claim 24, wherein the second fiber 
component comprises a thermoplastic polymer selected from the group consisting of 
polyamides, polyesters, and polyolefins. 

27. The hook and loop fastener of Claim 12, wherein the coefficient of 
friction modifier comprises fibers of various shapes. 

28. The hook and loop fastener of Claim 27, comprising at least two 
different types of fiber, each type of fiber having a different cross-sectional shape than the 
other. 

29. The hook and loop fastener of Claim 27, comprising at least three 
different types of fiber, each type of fiber having a different cross-sectional shape than the 
other. 

30. The hook and loop fastener of Claim 27, wherein at least some of the 
fibers have an elliptical cross section. 

3 1 . The hook and loop fastener of Claim 27, wherein at least some of the 
fibers have a three-sided cross section. 

32. The hook and loop fastener of Claim 27, wherein at least some of the 
fibers have a four-sided cross section. 
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33. The hook and loop fastener of Claim 12, wherein the coefficient of 
friction modifier comprises a surface bloom additive. 

34. The hook and loop fastener of Claim 33, wherein at least some of the 
plurality of loops are treated with the surface bloom additive. 

35. The hook and loop fastener of Claim 33, wherein the surface bloom 
additive comprises an internal surface bloom additive. 

36. The hook and loop fastener of Claim 33, wherein the surface bloom 
additive comprises a topical surface additive. 

37. A hook and loop fastener comprising a hook component and a loop 

component; 

the hook component including a hook backing, a plurality of hooks 
protruding from it, and a first coefficient of friction modifier; and 

the loop component including a loop backing, a plurality of loops protruding 
from it, and a second coefficient of friction modifier. 

38. The hook and loop fastener of Claim 37, wherein the hook and loop 
fastener has a kinetic coefficient of friction at least 25% greater than the same type of hook 
and loop fastener without the first coefficient of friction modifier and without the second 
coefficient of friction modifier. 

39. The hook and loop fastener of Claim 37, wherein the hook and loop 
fastener has a kinetic coefficient of friction between about 25% and about 50% greater than 
the same' type of hook and loop fastener without the first coefficient of friction modifier and 
without the second coefficient of friction modifier. 

40. The hook and loop fastener of Claim 37, wherein the first coefficient 
of friction modifier comprises a tackifier at least partially coating the hook component. 
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4 1 . The hook and loop fastener of Claim 37, wherein the first coefficient 
of friction modifier comprises a tackifier blended with a polymer from which the plurality 
of hooks is made. 

42. The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises a tackifier at least partially coating the loop 
component. 

43. The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises a tackifier blended with a polymer from which the 
plurality of loops is made. 

44. • The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises a bi-component fiber. 

45. The hook and loop fastener of Claim 44, wherein the bi-component 
fiber comprises a first fiber component that enhances loop strength and a second fiber 
component that enhances a coefficient of friction of the hook and loop fastener. 

46. The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises a multi-component fiber. 

47. The hook and loop fastener of Claim 46, wherein the multi- 
component fiber comprises a first fiber component that enhances loop strength and a second 
fiber component that enhances a coefficient of friction of the hook and loop fastener. 

48. The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises fibers of various shapes. 
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49. The hook and loop fastener of Claim 48, comprising at least two 
different types of fiber, each type of fiber having a different cross-sectional shape than the 
other. 



50. The hook and loop fastener of Claim 37, wherein the first coefficient 
of friction modifier comprises a surface bloom additive. 

5 1 . The hook and loop fastener of Claim 50, wherein at least some of the 
plurality of hooks are treated with the surface bloom additive. 

52. The hook and loop fastener of Claim 50, wherein the surface bloom 
additive comprises an internal surface bloom additive. 

53. The hook and loop fastener of Claim 50, wherein the surface bloom 
additive comprises a topical surface additive. 

54. The hook and loop fastener of Claim 37, wherein the second 
coefficient of friction modifier comprises a surface bloom additive. 

55. The hook and loop fastener of Claim 54, wherein at least some of the 
plurality of loops are treated with the surface bloom additive. 

56. The hook and loop fastener of Claim 54, wherein the surface bloom 
additive comprises an internal surface bloom additive. 

57. The hook and loop fastener of Claim 54, wherein the surface bloom 
additive comprises a topical surface additive. 
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